Introduction
This supporting information file provides (1) additional model calculations of the dewatering process of the oceanic crust during subduction under the forearc and arc. The main intention of these calculations is to show that our strategy of dividing the crust into two layers is justified. (2) We show the full phase reaction diagrams for upper and lower oceanic crust and upper mantle material over the PT range met during subduction (separate Figure files) and (3) we provide a list of abbreviations for the mineral phases in those diagrams.
Text S1: Modelling the water output of the extrusive layers of the oceanic crust For the sake of simplicity, we treated the oceanic crust in terms of dehydration reactions as composed of an upper part (0-600 m) and a lower part (600-7000m) with different dehydration reactions. This is mainly to account for water-rich mineral phases of the upper crust that are relevant, if water content exceeds ~6%.
A further subdivision (0-300 and 300-600 m) with according initial water contents (e.g. 9.4 and 6.05% wt H2O) does not change the reactions in a way that matters in the total budget and relative to other sources of errors and uncertainties. In fact, the water loss of an upper crustal segment that is composed of 300m with 9.4 % wt water plus 300m with 6.05% wt initial water is sufficiently well represented by the water loss of a 600 m thick segment with ~ 7.6 % wt water. Figure S1 a) shows how the the water flux in the direction of subduction of the uppermost 600 m of the oceanic crust reduces as a consequence of dewatering, according to the phase reactions along the subduction path. We have calculated this water loss first as the sum of separate calculations for upper extrusives (0-300 m, water content of 9.4 % wt H2O) and lower extrusives (300-600 m, water content of 6.05 % wt H2O). The results are given as solid lines for the segments 1-3. For comparison, we plot the water loss as calculated with our integrative approach (0-600 m, uniform water content of 7.6% wt H2O as stippled lines. The differences are small enough to justify our simplification. 
